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§25. Observation of DED Induced Magnetic 
Islands in TEXTOR Tokamak 
Ohdachi, S., Toi, K., Fuchs, G. (IPP-Juelich) 
Generation and evolution of the magnetic is-
lands in magnetically confined plasmas attract wide 
interests. Magnetic islands play an important role 
in the confinement and stability of fusion plas-
mas. A fast framing tangentially viewing soft X-
ray camera system [1], which is suitable for the 
measurement of magnetic islands, used in Large 
Helical Device was installed on the TEXTOR toka-
mak in the last fiscal year. It can record soft X-
ray (E > 1 keY) images of the plasma with a fram-
ing rate of 4.5kHz (full-frame mode) and 13.5kHz 
(half- frame mode). Here, we report the observa-
tion of magnetic islands by this camera system. 
To analyze two-dimensional line-integrated 
data, we might proceed as follows; first we per-
form tomographic reconstructions of the images, 
then we analyze the result. However, this requires 
much CPU power and noise is amplified by the in-
version process. Therefore, we adopt another strat-
egy; first we make a SVD analysis, then we do re-
construction to arrive at the result. As SVD and 
Radon transform are both linear operations, they 
commute and one can reconstruct the local pictures 
from the Topos( eigenfunctions in space obtained by 
the SVD analysis) only [2]. 
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A dynamic ergodic divertor has been imple-
mented on TEXTOR tokamak to control the heat 
fluxes in the edge region. The DED coil system 
is located on the high-field side of TEXTOR; ex-
ternal perturbation fields with poloidal / toroidal 
mode numbers mfn = 12/4,6/2,3/1 can be applied. 
When a co-rotating (I kHz) 3/1 perturbation field, 
which penetrates deeper into the plasma than a 12/4 
field, is used, a'rotating structure with the same fre-
quency as the applied field is detected. Four SVD 
components are shown in Fig. 1. Obviously, the 
first Topo (AO) represents the global change of the 
whole plasma shape. Choronos (eigenfuncions in 
time) B2, B3 are synchronized with the external 
DED coil currents, the phases are different. For 
Topos A2, A3, we recognize that it is a rotation of 
the structure. Reconstructed images for B2, B3 are 
shown in C2, C3. There are m = 2 structures around 
p - 0.5 in both components and m = 3 structure 
aroundp - 0.7 can be seen in C3. The radial width 
of these structure is about 10 - 15 % of the minor 
radius. These rotating modes can be seen when the 
DED current exceeds a certain threshold. In some 
cases m = 2 structures remain after the DED cur-
rent is terminated. The shape of these structures is 
similar to those during the external perturbation. 
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Fig.l: Choronos(AO-A3) and Topos(BO-B3) in the DED experiments. Tomographic re-
construction using Fourie-Bessel expansion of (B2) and (B3) are also shown in (C2) and 
(C3), respectively. 
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